We describe growth and decrease of pth means, 1 < p < 2n−1 2(n−1) , of nonpositive M-subharmonic functions in the unit ball in C n in terms of smoothness properties of a measure. As consequence we obtain a haracterization of asumptotic behaviour for means of Poisson integrals in the unit ball defined by a positive measure.
1. Introduction and main result. The purpose of this paper is to investigate the growth and decrease of pth means of subharmonic function, in terms of smoothness properties of the Riesz measure µ. For one-dimensional case this interplay was studied in [4] and it is based on a concept of the complete measure in the sense of Grishin (see [6, 3] ) or related measure.
For n ∈ N, let C n denote the n-dimensional complex space with the inner product ⟨z, w⟩ = n ∑ j=1 z j w j , and |z| = √ ⟨z, z⟩, z, w ∈ C n .
Let B denote the unit ball {z ∈ C n : |z| < 1} and S = {z ∈ C n : |z| = 1} denote the unit sphere.
For z, w ∈ B, define the involutive automorphism φ w of the unit ball B given by φ w (z) = w − P w z − (1 − |w| 2 ) 1/2 Q w z 1 − ⟨z, w⟩ where P 0 z = 0, P w z = ⟨z,w⟩ |w| 2 w, w ̸ = 0, is the orthogonal projection of C n onto the subspace generated by w and Q w = I − P w ( [8, 9] ).
An upper semicontinuous function u :
for all a ∈ B and all r sufficiently small, where dσ is the Lebesgue measure on S normalized so that σ(S) = 1. A continuous function u for which equality holds in (1) is said to be M-harmonic on B.
The invariant Laplacian∆ on B is defined bỹ
where f ∈ C 2 (B), ∆ is the ordinary Laplacian. It is known that∆ is invariant with respect to any holomorphic automorphism of B, i.e.,∆(f • ψ) = (∆f ) • ψ for all ψ ∈ M, the group of holomorphic automorphisms of B ( [8, Chap.4] , [9] ).
We note that u ∈ C 2 is M-subharmonic function if and only if (∆u)(a) ≥ 0 for all a ∈ B, and (∆u)(a) = 0 if and only if u is M-harmonic there.
The concept and the theory of M-subharmonic function are due to David Ulrich ( [14] ). The Green's function for the invariant Laplacian is defined by G(z, w) = g(φ w (z)), where
, [14] , [9, Chap.6.2] ). If µ is a nonnegative Borel measure on B, the function G µ defined by
Let u be a measurable function locally integrable on B. For 0 < p < ∞ we define
The class of twice continuously differentiable functions with compact support in B will be denoted by C 
If u is M-subharmonic on B, the unique Borel measure µ u satisfying (3) is called the Riesz measure of u.
If z ∈ B and ξ ∈ S, then
If µ is a complex Borel measure on S and z ∈ B, then
is called the Poisson integral. 
where µ u is the Riesz measure of u and H u is the least M-harmonic majorant u.
where ν is a nonnegative Borel measure on S.
In [1] it was described the growth of pth means of the invariant Green potential in the unit ball in C n in terms of smoothness properties of a measure. For the whole class of Borel measure satisfying (2) the growth rate of m p (r, G µ ) was studied by Stoll in [10] , [11] . And in the real case such research was published in [5, 12, 13] .
Define for a, b ∈B the nonisotropic metric
, 0 ≤ γ < 2n, and let µ be a Borel measure satisfying (2) . Then
holds if and only if
By using Theorem C we can get a generalization which describe the growth of pth means of M-subharmonic function, which has representation (6), in terms of properties of the measure µ.
Let us define
for w ∈B. 
For M-harmonic function the following statement is true.
Corollary 1. Let u = P[ν](z) be an M-harmonic function in B, where ν is a nonnegative
Borel measure on S, p > 1 and 0 ≤ γ < 2n. Then
Note, that the growth of the integral P[ν](z) in the uniform metric is described in terms of smoothness properties of the measure ν in [2] for arbitrary n ∈ N. 
where c(δ) is a positive constant. Furthermore, if n > 1 then
Let us define the kernel
We have the following properties of K(z, w). } the inequality
holds for some c > 0.
Proof. a) From (15) we get
It is easily shown that φ w (z) satisfies (
By using of L'Hospital's rule we get
By taking the derivative we get
c) From (14) and (18) it follows that
Then representation (6) for M-subharmonic functions can be rewritten as
it follows from Proposition 1, Theorem B and Remark 1. 
K(z, w)dλ(w).
We start with u 1 . In this case dλ(w) = (1 − |w| 2 ) n dµ u (w) and proof literally repeats proof of Theorem 1.
Let us estimate
, χ E is the characteristic function of a set E. We may assume that |z| ≥ 1 2 . By (16) we get that
Further proof literally repeats that of Theorem 1.
The latter inequality together with (19) completes the proof of the sufficiency. is used only to estimate u 1 (z). For M-harmonic functions we have u 1 ≡ 0, so in Corollary 1 we get p > 1.
